Alteration of tRNA modification in eukaryotes: causes and consequences.
To evaluate the role of the modified nucleosides in tRNA function, especially their involvement in regulatory mechanisms of development, differentiation, or neoplastic transformation we use the following organisms: eubacteria, the slime mold D. discoideum, the topminnow Xiphophorus, and mice. Ribosylthymine, a common modified nucleoside at position 54 in tRNAs of prokaryotes and the major class of eukaryotic elongator tRNAs, is involved in the binding to the ribosomal A-site and is important for the proper functioning of tRNA during translation. Alterations in the extent of this modification occur early in the development of D. discoideum. The fully methylated species are found on polysomes, actively synthesizing protein. The partially methylated tRNAs accumulate in the nuclei, and might be involved in regulatory mechanisms at the transcriptional level. The Q base, a modified deazaguanine derivative, is present at position 34, the first position of the anticodon of tRNAAsn, tRNATyr, and tRNAHis. Alterations in the extent of this modification occur in corresponding tRNAs during the first minutes after the onset of development in D. discoideum and before final differentiation into spores, indicating that Q is important for developmental processes. Changes in the modification of G34 to Q34 in specific tRNAs of the melanophoric system of the topminnow Xiphophorus further support the view that Q is necessary in differentiation. In plasmacytomas and in Ehrlich ascites tumor cells of mice, the amount of unmodified G34 in corresponding tRNAs is correlated to the growth rate, density, or age of the tumor cells.